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2. Reversibility of the Reaction. Another factor which compli-
cates the synthesis of ammonia is the reversibility of the reaction.
This also is a common phenomenon in chemistry. Even after
the catalyst has succeeded in getting some nitrogen and hydrogen
to combine, the action can be, in part, undone by the decomposi-
tion of the ammonia into the original constituents. In other
words, the action can go both backwards and forwards, as the
double arrows in the equation suggest:
N2 + 3H2 +* 2NH3 + 24,000 calories
Whenever a reversible reaction is allowed to come to equilib-
rium, the amount of the product (ammonia in this case) is a
certain fraction of the total amount of matter contained in the
chamber. The value of the fraction depends on conditions. This
state of affairs reminds one of the result obtained by shutting up a
little water and air in a bottle. An equilibrium is quickly estab-
lished between evaporation and condensation. At first, water
evaporates into the air faster than vapor condenses; but soon, for
every molecule of water that escapes as vapor, a molecule of vapor
previously formed returns to the liquid. If the bottle is warmed,
evaporation is promoted, and a new equilibrium results, giving
a denser vapor. If the bottle is cooled, condensation is favored.
Similarly, in the synthetic ammonia process. Conditions of
temperature and pressure must be chosen to facilitate the forward
action, which produces ammonia.
j. Choice of Pressures. Will a low pressure, or high, favor the
combination of nitrogen and hydrogen? In deciding this ques-
tion, we go back to Chapter 7 and remind ourselves of Avogadro's
famous hypothesis, now a proved fact. Under similar conditions,
equal volumes of all gases contain equal numbers of molecules.
Our equation shows that one molecule of nitrogen combines with